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DETAILED ACTION 



Election/Restrictions 

Applicant's election without traverse of claims 1-26 in the telecom with Mr. Ben 
Driscoll on 2 August 2006 is acknowledged. 

Specification 

The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

Claims 1, 5-7, 14, 17 and 22 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Kawakami et al. (US 2005/0122428). 



As to claim 1 , Kawakami teaches a radio frequency (RF) tuner comprising: 
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A tuner housing (figure 13, paragraph 0076, tuner (81 ), one of two shown 
mounted parallel to each other, comprising an EMI shielding structure including the 
walls, cover (212) and the ground plane (81 B)), 

A cover coupled to a first side of said housing (figure 13, paragraph 0076, tuner 
(81) with shield plate (212)), 

A tuner printed circuit board including a plurality of layers coupled to a second 
side of said housing (figure 12A, paragraphs 0068-0069, double sided printed circuit 
board (21) comprises components mounted to the wiring side layer (81 A) and the 
opposite board surface includes an overall conductive pattern or ground plane (81 B) 
which is connected to a ground pattern of the component side surface and a frame-like 
or component wall shield plate (212). Also, an embodiment of a three layer PCB shown 
in figure 10, paragraphs 0058-0061, the PCB includes a component mount layer (13), a 
first ground layer (15) and a second ground layer (17)), 

Wherein said layers are configured to shield said tuner PCB (figure 10 three layer 
embodiment, paragraph 0058 and 0065 and figure 13, a double sided PCB, paragraph 
0075, ground surface (81 B) acts as shield. 

As to claim 5, Kawakami teaches the RF tuner of claim 1 wherein a bottom layer 
of said plurality of layers comprises a solid ground plane configured to form a shield 
(figure 10, paragraph 0061, second bottom ground layer (17) of three layers comprises 
a solid ground plane and figure 13, paragraph 0075, ground surface (81 B) of double 
sided PCB of tuner (81)). 
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As to claim 6, Kawakami teaches the RF tuner of claim 1 further comprising a 
network connector communicatively coupled to said tuner PCB (figures 12A and 13, 
paragraphs 0070, 0076, connector (218)). 

As to claim 7, Kawakami teaches the RF tuner of claim 6, wherein said network 
connector comprises a coaxial cable connector (paragraph 0070, antenna (coaxial RF 
connector) input connector (218)). 

As to claim 14, Kawakami teaches a set-top box comprising: 

A chassis (figure 9, paragraphs 0059-0061, set-top box (30)), 
A tuner coupled to said chassis (figure 9, paragraph 0059tuner circuits 1 
and 2 arranged parallel to each other), 

A demodulator communicatively coupled to said tuner (figure 9, paragraph 
0060, Demux (31)) and 

A central processing unit (CPU) communicatively coupled to said 
demodulator (figure 9, paragraph 0060, CPU (34)), 

Wherein said tuner includes a tuner housing, a cover coupled to a first 
side of said housing and a tuner printed circuit board (PCB) including a plurality of 
layers coupled to a second side of said housing wherein said layers are configured to 
shield said tuner PCB (figures 12A and 13, paragraphs 0068-0076, EMI shield structure 
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of tuner (81) comprising ground surface (81 B) of double sided printed board (210), 
figure 3, paragraph 0016; frame-like walls (94) and shield plates (212), 

As to claim 17, Kawakami teaches the set-top box of claim 14 wherein said tuner 
further comprises a vertical mount tuner (figure 13, paragraph 0073, two tuners (81) and 
(82) are shown and described as mounted to the main board, the ground surfaces (81 B) 
and (82)B are parallel to each other and an RF connector of each tuner projects through 
a rear end panel (301 ) of the set-top box). 

As to claim 22, Kawakami teaches a method of assembling an RF tuner 
comprising: 

Coupling a tuner printed circuit board (PCB) to a first side of a tuner housing 
(figure 12A and 13, paragraph 0069 and 0076, a frame-like shield plate (212) 
meaning walls and cover) and 

Coupling a tuner cover to a second side of said tuner housing (figure 1 3, 
paragraph 0069, tuner (81) and shield plate (212) the ground layer is connected 
to a ground pattern of the component layer and a frame-like shield plate (212) is 
provided on the component side surface, to the ground pattern), 
Wherein said tuner PCB includes a plurality of layers configured to shield said 

tuner PCB (figure 13, paragraph 0075, a double sided board and figure 10, paragraphs 

0061-0066, tuner (1) and triple sided PCB). 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 2, 3, 11, 15, 16 and 25 are rejected under 35 U.S. C. 103(a) as being 
unpatentable over Kawakami et al. (US 2005/0122428) in view of Donaldson (US 
4,370,515) and further in view of Yi et al. (US 2005/0042928). 

As to claims 2, 11, 15 and 25 with respect to claims 1 , 8, 14 and 23, Kawakami of 
Kawakami modified teaches the RF tuner of claim 1 wherein the tuner PCB further 
comprises a plurality of finger connector pins (figure 12A, pins (219) formed in the tuner 
PCB to electrically coupled the tuner PCB to a second PCB, paragraph 0074. 
However, Kawakami modified does not teach a plurality of finger connector extrusions 
formed in the tuner PCB to electrically coupled the tuner PCB to a second PCB. 

Yi teaches a printed circuit card edge connector (1) which electrically couples a 
daughter PCB (6) with finger connector extrusions to a second or mother PCB (5), 
figure 1 , paragraphs 0004-0008. 

It would have been obvious to one of ordinary skill in the art to modify the signal 
pins of Kawakami modified with the PCB edge connector approach of Yi for simple and 
reliable connection of two printed circuit cards. 
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As to claim 3, Kawakami teaches the RF tuner of claim 2 wherein said tuner 
further comprises a vertical mount tuner (figure 13, figure 4, prior art and figure 13, 
paragraphs 0006, 0073, two tuners are taught mounted to the rear wall and coupled 
vertically to the main set-top box PCB). 

As to claim 12, Kawakami teaches the RF tuner of claim 1 1 wherein said second 
PCB comprises a main PCB of a set-top box (figure 9, paragraphs 0059-0061, set-top 
box (30)). 

As to claim 16, Kawakami teaches the set-top box of claim 15 wherein said 
second PCB comprises a main PCB of said set-top box (figure 13, paragraph 0073, 
tuner (81 ) is mounted to the main printed board (302)). 

Claims 4, 8-10, 12, 18-20, 23, 24 and 26 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Kawakami et al. (US 2005/0122428) in view of Donaldson (US 
4,370,515). 

As to claims 4, 18 and 26, Kawakami teaches the RF tuner of claim 1 , the set-top 
box of claim 14 and the method of claim 22 wherein said tuner housing further 
comprises a plurality of support members (figures 3 and 12A, frame like shield plates 
(94) although discussed for the prior art is seen as applicable in figure 12A and 13) and 
a shield cover, figure 13, shield plate (212), paragraph 0076, but is silent as to a 
plurality of extrusions, said extrusions being configured to extrude through a plurality of 
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corresponding orifices in said tuner PCB or a plurality of ribs configured to receive a 
corresponding plurality of clip tabs of the cover. 

Donaldson teaches a shielding structure (102) having peripheral walls of sheet 
metal with tabs (106) extending into apertures of a printed circuit board (108), figures 10 
and 1 1 , column 5, line 34 to column 6, line 4. Donaldson also teaches a plurality of ribs 
configured to receive a corresponding plurality of clip tabs or spring clips of the cover, 
column 5, lines 54-66. 

Since Kawakami teaches a plurality of support members and shield cover, it 
would have been obvious to one of ordinary skill in the art at the time of the invention to 
identify the attachment of the shield walls and cover to the PCB of Kawakami in the 
method of Donaldson to provide an inexpensive and electrically tight solution 
(Donaldson-column 1 , line 50 to column 2, line 12) for bonding together the shield 
structure. 

As to claims 8 and 19, Kawakami teaches the RF tuner of claim 1 and the set-top 
box of claim 14 wherein the tuner PCB further comprises: 

A top layer, said top layer including a plurality of tuner components (figures 7 and 
10, paragraph 0058, component mount layer (13)), 

An intermediate layer, said intermediate layer including a major ground plane 
(paragraph 0058, first ground layer (15)), 

A bottom layer, said bottom layer including a total ground plane (paragraph 0058, 
second ground layer (17)). 
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Kawakami teaches an intermediate ground plane layer but does not teach the 
intermediate layer includes a number of signal paths and direct current (DC) voltage 
lines. 

Donaldson teaches a shielding structure formed integrally with a ground layer of 
a printed circuit board where the multilayer board optionally contains interconnecting 
circuit layers, figure 1 1 , column 5, line 67 to column 6, line 40. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to realize the intermediate ground layer of Kawakami to include 
interconnecting circuits such as signal paths and direct current voltage lines as 
suggested by Donaldson to provide the necessary interconnecting circuits common to 
RF double sided boards. 

As to claim 9, Donaldson of Kawakami modified teaches the RF tuner of claim 8 
wherein the tuner PCB is coupled to the tuner housing adjoining the top layer and said 
housing (figure 10, column 5, lines 34-54, tabs (94) along the walls (90) for insertion into 
apertures (96) of the printed circuit board (86) and coupled to the PCB mechanically 
and by wave soldering to the top layer ground traces and plated through holes). 

As to claims 10 and 20, Donaldson of Kawakami modified teaches the RF tuner 
of claim 8 and the set-top box of claim 19 further comprising a plurality of plated through 
holes disposed in said top layer, said intermediate layer and said bottom layer (figure 
10, column 5, lines 34-54, tabs (94) along the walls (90) for insertion into apertures (96) 
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of the printed circuit board (86) and coupled to the PCB mechanically and electrically by 
wave soldering to the top layer ground traces and plated through holes). 

As to claim 23, Kawakami teaches the method of claim 22 but does not teach 
coupling a tuner PCB to a first side of a tuner housing comprises inserting a plurality of 
extrusions of said tuner housing through a plurality of corresponding orifices in said 
tuner PCB and performing a solder reflow process on said plurality of extrusions. 

Donaldson teaches a shielding structure including the ground plane of a printed 
circuit with the method of coupling a tuner PCB to a first side of a tuner housing 
comprises inserting a plurality of extrusions of said tuner housing through a plurality of 
corresponding orifices in said tuner PCB (figure 1 1 , column 5, line 66 to column 6, line 
25, peripheral walls of sheet metal with tabs (106) extending into apertures of the 
printed circuit board (108)) and performing a solder reflow process on said plurality of 
extrusions (column 6, lines 25-27, solder (124) is applied most conveniently by wave 
soldering). 

It would have been obvious to one of ordinary skill in the art to recognize the 
assembly of the shielding structure of Kawakami can be accomplished by the approach 
of Donaldson (column 1 , line 50 to column 2, line 1 1 ) as an inexpensive solution of 
providing an EMI shielding structure. 

As to claim 24 with respect to claim 23, Kawakami teaches various components 
such as an IC are mounted on the wiring pattern, paragraph 0069, but does not teach 
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inserting a plurality of RF tuner components through said tuner PCB and securing said 
plurality of RF tuner components to said tuner PCB using said reflow process. 

Donaldson teaches a shielding structure including the ground plane of a printed 
circuit with the method further comprising inserting a plurality of components through a 
PCB and securing the plurality of components and the shielding structure to the PCB 
using a reflow process, column 6, lines 20-27. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to assemble the RF tuner board of Kawakami in the method of Donaldson 
such that the shield structure and discrete components are conveniently soldered in the 
circuit board at the same time. 

Claims 13 and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kawakami et al. (US 2005/0122428) in view of Nishimura et al. (US 6,522,872). 

As to claims 1 3 and 21 , Kawakami teaches the RF tuner of claim 8 and the set- 
top box of claim 19 wherein said tuner components comprise a down converter VCO, 
figure 6, paragraphs 0054-0055 and 0059. Kawakami is silent as to an up-converter 
variable crystal oscillator. 

Nishimura teaches a tuner circuit on a PCB within an EMI structure where the 
upconverter section and a down converter section are contained in separate respective 
shield portions of the tuner EMI structure, figures 1-3. Nishimura further teaches the 
upconverter (10) comprises a mixing circuit and a first PLL (111) and a first local 
oscillator (LO-1 ) and the down converter (20) includes a second PLL (21 ), a second 
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local oscillator circuit (LO-2) and a down converter mixing circuit (D-MIX), column 4, 
lines 5-25. 

Since Nishimura further teaches, with respect to claims 8 and 19, the signal line 
of the IF section is provided on an internal layer of a multilayered substrate and the 
signal line is surrounded with grounded conductive material on the upper a lower layers 
as a shield to noise (column 9, lines 24-28, it would have been obvious to one of 
ordinary skill in the art at the time of the invention to realize in the RF circuits of 
Kawakami the EMI structure of Kishimura such that multiple conversion circuits are 
contained in separate chassis for noise suppression. 

Conclusion 

The prior art made of record and not relied upon but considered pertinent to 
applicant's disclosure includes: Gammon (US 5,847,938), Geiger et al. (4,689,825), 
Perkins et al. (US 2002/0075664), Wada (US 6,041,224), Ohyama et al. (US 
4,404,617), Shmagin et al. (US 6,560,125), Perkins et al. (US 6,490,173), Ito et al. (US 
4,325,103), Yamauchi et al. (US 2001/0048593) and Kubo et al. (US 5,355,532). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Blane J. Jackson whose telephone number is (571) 272- 
7890. The examiner can normally be reached on Monday through Friday, 9:00 AM-6:30 
PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward Urban can be reached on (571) 272-7899. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




